o 

CD 
CM 



(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(id EP1 260 414 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

27.112002 Bulletin 2002/48 



(51) lntC!7: B60R 21/16 



(21) Application number: 02011267.8 

(22) Date of filing: 22.05.2002 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSETR 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 23.05.2001 JP 2001153847 
03.08.2001 JP 2001235974 

(71) Applicant: Toyoda Gosei Co., Ltd. 
Nishikasugai-gun, Aichi-ken 452-8564 (JP) 

(72) Inventors: 

• Tanase, Toshinori, Toyoda Gosei Co., Ltd 
Nishikasugai-gun, Aichi-ken, 452-8564 (JP) 



• Sakane, Katsunobu, Toyoda Gosei Co., Ltd 
Nishikasugai-gun, Aichl-ken, 452-8564 (JP) 

• Totani, Chiharu, Toyoda Gosei Co., Ltd 
Nishikasugai-gun, Aichi-ken, 452-8564 (JP) 

• Oguchi, Shinji, Toyoda Gosei Co., Ltd 
Nishikasugai-gun, Aichi-ken, 452-8564 (JP) 

(74) Representative: 

Leson, Thomas Johannes Alois, Dipl.-lng. 
Tiedtke-Buhling-Kinne & Partner GbR, 
TBK-Patent, 
Bavaria ring 4 
80336 Munchen (DE) 



(54) Head protecting airbag device 



CM 
< 



(57) A passenger's seat airbag device of the inven- 
tion is mounted on a vehicle such as a single-cab vehicle 
(V1) in which a rear wall portion (12) is so arranged on 
the rear side of a side window (SW) as to intersect the 
side window (SW) generally perpendicularly. The airbag 
device includes an airbag (20) which is so folded and 
housed on the upper edge side (RR) of the side window 
(SW) on the interior side as to cover the side window 
(SW) at its extending and expanding time. The airbag 
(20) is mounted on the vehicle body on its two longitu- 
dinal ends. The rear side leading end is mounted on a 
position of the rear wall portion away from the vehicle 
side face. In the vicinity of the comer portion of the ve- 
hicle, there is arranged guide means (42) which can 
guide the downward protrusion of the airbag (20) when 
the airbag (20) is extending and expanding and can reg- 
ulate the movement of the airbag (20) to the interior side 
when the airbag (20) is extending and expanding. 
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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 5 

[0001] The present invention relates to a head pro- 
tecting airbag device provided with an airbag which is 
so folded and housed on the upper edge side of a side 
window as to cover a side window positioned on the side 
face of a vehicle when the airbag is extending and ex- 
panding. 

2. DESCRIPTION OF RELATED ART 

[0002] A head protecting airbag device of the prior art 
has an airbag which is so folded and housed on the up- 
per edge side of a side window positioned on the side 
face of a vehicle as to cover the side window when the 
airbag is extending and expanding (as referred to Un- 
examined Published Japanese Patent Application No. 
2000-272460). 

[0003] Moreover, the airbag is constructed to cover 
the side window when the airbag is extending and ex- 
panding and to apply a longitudinal tension to the airbag 
when the airbag is extending and expanding. Specifical- 
ly, the front side leading end of the airbag is mounted 
on the front pillar portion of the vehicle body. And, the 
rear side leading end of the airbag is mounted on the 
upper edge side of the side window on the vehicle side 
face and backward apart from the portion of the airbag 
covering the side window to the lower side. 
[0004] In the airbag described in the Japanese Patent 
Application, the longitudinal tension is so developed 
when the airbag is extending and expanding as to join 
the portions mounted on the vehicle body at the front 
side leading end and the rear side leading end. 
[0005] Here, the reason why the longitudinal tension 
is developed in the airbag is to suppress the movement 
of the airbag to the exterior side even if the airbag re- 
ceives a pushing force to the exterior side. 
[0006] In case the vehicle having the airbag device 
mountedthereon is a single-cab vehicle such as a motor 
truck or a double-cab vehicle, however, the side of the 
side window toward the rear is a rear wall portion such 
as a rear panel perpendicularly intersecting the side win- 
dow. 

[0007] In this vehicle, moreover, the portion of the air- 
bag covering the side window as far as the lower side 
is so close to the rear wall portion that there is no space 
for mounting the rear side end of the airbag. As a result, 
it is hard to mount the airbag on a vehicle such as the 
single-cab vehicle which develops the longitudinal ten- 
sion upon completion of the extension and expansion. 
[0008] As another head protecting airbag device of 
the prior art, there is a construction which is disclosed 
in Unexamined Published Japanese Patent Application 
No. 9-249089. 



[0009] This head protecting airbag device comprises 
guide means for guiding the end portion of the airbag 
downward when the airbag is extending and expanding 
which is folded and housed on the upper edge side of 
the window. This guide means is arranged along the 
center pillar portion to guide the rear end portion of the 
airbag downward along the center pillar portion. 
[0010] However, the head protecting airbag device 
thus constructed has a disadvantage when it is applied 
to the airbag which develops the longitudinal tension on 
the lower edge side upon completion of the extension 
and expansion. If the tension occurs in advance on the 
lower edge side of the airbag, the lower edge of the air- 
bag does not smoothly move downward along the guide 
means and thus the airbag expands insufficiently. 

SUMMARY OF THE INVENTION 

[0011] A first object of the invention is to provide a 
head protecting airbag device which can develop a lon- 
gitudinal tension easily in an airbag having completed 
its extension and expansion, even when it is mounted 
on a vehicle such as a single-cab vehicle having a rear 
wall portion arranged to intersect a side window gener- 
ally perpendicularly on the side of the side window to- 
ward the rear to be covered with the airbag. 
[0012] A second object of the invention is to provide 
a head protecting airbag device, in which an airbag can 
complete its extension while being smoothly guided by 
guide means even if the airbag is constructed to develop 
a longitudinal tension on the lower edge side upon com- 
pletion of the extension and expansion. 
[0013] The first object of the invention can be 
achieved by a head protecting airbag device to be 
mounted on a vehicle including: a side window posi- 
tioned on the side face of the vehicle; a rear wall portion 
arranged on the side of the side window toward the rear; 
and a pillar portion arranged on the side of the side win- 
dow toward the front, wherein the rear wall portion is 
arranged to intersect the side window generally perpen- 
dicularly, and wherein the pillar portion is arranged to 
extend generally vertically, comprising: 

an airbag folded and housed on the upper edge of 
the side window on the interior side so that it can 
coverthe side window when extending and expand- 
ing, 

wherein the airbag is mounted at its two longitudi- 
nal ends on the vehicle body so that it may develop a 
longitudinal tension when the airbag is extending and 
expanding, 

wherein the airbag is mounted at its front end on 
the pillar portion, and 

wherein the airbag is mounted at its rear end at a 
position of the rear wall portion removed from the vehicle 
side face; and 

guide means arranged near the comer portion between 
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the rear wall portion and the vehicle side face so as to 
guide the downward protrusion of the airbag when the 
airbag is extending and expanding and to regulate the 
movement of the airbag at the corner portion toward the 
interior side upon completion of the extension and ex- s 
pansion. 

[001 4] At the operating time of the head protecting air- 
bag device thus constructed, the airbag folded on the 
upper edge of the side window positioned on the vehicle 
side face extends and expands downward to cover the 
side window. 

[0015] This airbag protrudes downward from the up- 
per edge side of the side window in the vicinity of the 
corner portion while being guided by the guide means. 
And, the airbag completes its extension and expansion 
while its movement to the interior side is regulated by 
the guide means. 

[0016] At this time, the airbag is mounted at its front 
end on the pillar portion on the side of the side window 
toward the front. Moreover, the rear end is mounted at 
a position of the rear wall portion apart from the vehicle 
side face. And, the airbag is not loosened even it is bent 
to the interior side in the vicinity of the comer portion, 
because its movement to the interior side is regulated 
by the guide means. 

[0017] As a result, the longitudinal tension can be de- 
veloped in the airbag upon completion of the extension 
and expansion without any trouble between the front 
end and the rear end. 

[0018] Even if the head protecting airbag device ac- 
cording to the invention is mounted on a vehicle such 
as a single-cab vehicle in which the rear wall portion is 
so arranged on the side of the side window toward the 
rear to be covered with the airbag so as to intersect the 
side window generally perpendicularly, therefore, the 
longitudinal tension can be easily developed in the air- 
bag having completed the extension and expansion. 
[0019] In the head protecting airbag device, moreo- 
ver, it is preferable that the airbag includes at least one 
vertical expansion portion for expanding vertically by ad- 
mitting an inflating gas when the airbag is extending and 
expanding. 

[0020] With this construction of the head protecting 
airbag device, when the airbag is extending and ex- 
panding the vertical expansion portion can expand to 
shrink the airbag longitudinally by admitting the inflating 
gas. Therefore, a higher longitudinal tension can be de- 
veloped in the airbag having completed its expansion. 
[0021] In the head protecting airbag device thus con- 
structed, moreover, it is preferable that upon completion 
of the expansion the vertical expansion portion in the 
vicinity of the guide means is arranged along the guide 
means, and that the airbag is so mounted on the rear 
wall portion as to extend generally linearly from and in 
the direction of the lower edge of the vertical expansion 
portion. 

[0022] With the head protecting airbag device thus 
constructed, the vertical expansion portion exhibits a ri- 



gidity to some extent when it is charged with the inflating 
gas. Upon completion of the expansion of the airbag, 
moreover, the vertical expansion portion is pulled near 
its lower edge toward the rear of the vehicle. In other 
words, the vertical expansion portion turns its lower end 
pivoting on its upper end so that the higher longitudinal 
tension is developed at the lower edge side of the air- 
bag. 

[0023] Moreover, it is preferable that the portion of the 
airbag to be arranged facing the side of the guide means 
toward the exterior of the car when the airbag is extend- 
ing and expanding is constructed of a non-inlet portion 
for admitting no inflating gas. 

[0024] With the head protecting airbag device thus 
constructed, the guide means can be arranged very 
close to the exterior side to retain more space in the in- 
terior side. 

[0025] In the head protecting airbag device thus con- 
structed, moreover, it is preferable that the guide means 
is formed of a guide fixture made of a long metal member 
and includes a guide regulating portion extending verti- 
cally and a joint portion to be jointed to the car body, that 
the guide regulating portion can guide and regulate the 
movement of the airbag, and that the joint portion is ar- 
ranged on either the upper or lower side of the guide 
regulating portion or both. 

[0026] Moreover, the guide means may properly be 
formed of a band-shaped belt having flexibility and in- 
cludes a guide regulating portion extending vertically 
and joint portions joining the guide to the car body so 
that the guide regulating portion can guide and regulate 
the movement of the airbag, and that the joint portions 
are arranged on the upper and lower ends of the guide 
regulating portion. 

[0027] Moreover, the guide means may be mounted 
on a passenger seating seat arranged on the vehicle 
body. 

[0028] In case the guide means is exemplified by a 
guide fixture made of a long metal member and includ- 
ing a guide regulating portion and a joint portion, a band- 
shaped belt having a flexibility or a passenger seating 
seat arranged in the vehicle body, it is easily possible to 
guide the portion of the airbag near the corner to regu- 
late its movement toward the interior. 
[0029] On the other hand, a second object of the in- 
vention can be achieved by a head protecting airbag de- 
vice comprising: 

an airbag folded and housed on the upper edge of 
a side window on the interior side of a vehicle; an 
inflator for feeding an inflating gas to the airbag; 
guide means mounted on the vehicle body; and en- 
gaging means arranged in the airbag for engaging 
with the guide means, 

wherein the airbag extends and expands down- 
ward from the upper edge side of the side window, when 
the inflating gas flows in, to cover the interior side of the 
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side window, 

wherein the guide means is so vertically arranged 
as to guide the downward extension of the airbag, 

wherein the guide-engaging portion can be guided 
by the guide means when the airbag is extending and 5 
expanding, and 

wherein the airbag includes an initial vertical ex- 
pansion portion arranged to expand along the guide 
means for moving the guide-engaging portion down- 
ward along the guide means at the beginning of the in- 
flow of the inflating gas. 

[0030] When the airbag in the head protecting airbag 
device thus constructed accepts the inflating gas from 
the inflator, the initial vertical expansion portion expands 
first of all. In accordance with the expansion of the initial 
vertical expansion portion, moreover, the guide-engag- 
ing portion moves downward while being guided by the 
guide means so that it is arranged at a predetermined 
expansion completion position of the airbag. Before the 
remaining portions of the airbag receive the inflating gas 
to develop the tension on the lower edge side of the air- 
bag, the guide-engaging portion is guided in advance 
by the guide means to complete the extension of the 
airbag substantially. Therefore, the airbag can complete 
its extension and expansion without any trouble and al- 
so can develop longitudinal tension on the lower edge. 
[0031] In the head protecting airbag device according 
to the invention, therefore, the airbag can be smoothly 
guided by the guide means to complete its extension, 
even if it is constructed to develop longitudinal tension 
on the lower edge upon completion of the extension and 
expansion. 

[0032] In the head protecting airbag device thus con- 
structed, it is preferable that the guide means is covered 
on its interior-facing side with an edge portion of the in- 
terior surface of the vehicle, which can open toward the 
interior side. 

[0033] With the head protecting airbag device thus 
constructed, when the airbag does not extend, the guide 
means is covered on its interior side with the interior fin- 
ish constructed of a pillar garnish or trim. Therefore, the 
decorative design of the vehicle having the guide means 
mounted thereon is improved. When the airbag is ex- 
tending and expanding, the edge portion of the interior 
surface covering the interior-facing side of the guide 
means opens to the interior side so that it does not ob- 
struct the extension and expansion of the airbag. 
[0034] In the head protecting airbag device thus con- 
structed, moreover, it is preferable that the guide means 
has a flexibility and is arranged to open and protrude the 
edge portion of the interior finish from the housed posi- 
tion of the guide means toward the interior side when 
the airbag is extending and expanding thereby to pre- 
vent the interference between airbag and the interior fin- 
ish. 

[0035] With the head protecting airbag device thus 
constructed, when the airbag is extending and expand- 
ing, the flexible guide means opens the edge portion of 



the interiorf inish and protrudes from the housed position 
toward the interior. Therefore, the airbag can extend and 
expand smoothly without its guide-engaging portion in- 
terfering with the interior finish. 

[0036] In the head protecting airbag device thus con- 
structed, still moreover, it is preferable that the airbag 
includes a plurality of vertical expansion portions for ex- 
panding vertically by admitting the inflating gas. 
[0037] With the head protecting airbag device thus 
constructed, when the airbag is extending and expand- 
ing, each vertical expansion portion expands in such a 
way that the airbag shrinks longitudinally by admitting 
the inflating gas. After the airbag has completed its ex- 
pansion, therefore, it is possible to develop a high lon- 
gitudinal tension. 

[0038] In the head protecting airbag device thus con- 
structed, still moreover, it is preferable that the initial ver- 
tical expansion portion is arranged close to the inflator 
and upstream of the inflating gas. 
[0039] With the head protecting airbag device thus 
constructed, when the airbag is extending and expand- 
ing, the inflating gas discharged from the inflator can be 
promptly introduced into the initial vertical expansion 
portion. In other words, this initial vertical expansion por- 
tion can expand earlier than the remaining portions of 
the airbag. As a result, the guide-engaging portion can 
promptly move downward while being guided by the 
guide member to extend the airbag promptly. 
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30 BRIEF DESCRIPTION OF THE DRAWINGS 
[0040] 

Fig. 1 is a perspective view showing a used mode 
35 of a head protecting airbag device of a first embod- 
iment according to the present invention, from the 
interior side of a vehicle; 

Fig. 2 is a vertical section of a portion II - II of Fig. 1 ; 
Fig. 3 is a vertical section of a portion III - III of Fig. 1 ; 
40 Fig. 4 is a flatly extended front elevation showing 
the airbag of the first embodiment; 
Fig. 5 is a lateral section showing a portion of the 
airbag of the first embodiment at an expanding time 
and corresponding to a portion V - V of Fig. 4; 
45 Fig. 6 is a perspective view showing the head pro- 
tecting airbag device of the first embodiment in use, 
seen from the vehicle interior side; 
Fig. 7 is a perspective view showing a used mode 
of a head protecting airbag device of a second em- 
so bodiment according to the present invention, seen 
from the vehicle interior side; 
Fig. 8 is a vertical section of a portion VIII - VIII of 
Fig. 7; 

Fig. 9 is a perspective view showing the head pro- 
55 tecting airbag device of the second embodiment in 
use, seen from the vehicle interior side; 
Fig. 1 0 is a perspective view showing a head pro- 
tecting airbag device of a third embodiment accord- 
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ing to the present invention in use, seen from the 
vehicle interior side; 

Fig. 1 1 is a vertical section of a portion XI - XI of Fig. 
10; 

Fig. 12 is a perspective view showing the head pro- 
tecting airbag device of the third embodiment in op- 
eration, seen from the vehicle interior side; 
Fig. 13 is a perspective view showing a head pro- 
tecting airbag device of a fourth embodiment ac- 
cording to the present invention in use, seen from 
the vehicle interior side; 

Fig. 1 4 is a vertical section of a portion XIV - XIV of 
Fig. 13; 

Fig. 1 5 is a perspective view showing the head pro- 
tecting airbag device of the fourth embodiment in 
operation, seen from the vehicle interior side; 
Fig. 16 is a schematic front elevation showing a 
head protecting airbag device of a fifth embodiment 
in use, seen from the vehicle interior side; 
Fig. 1 7 is an enlarged schematic lateral section of 
a portion XVII - XVII of Fig. 16; 
Fig. 18 is an enlarged schematic vertical section of 
a portion XVIII - XVIII of Fig. 16; 
Fig. 1 9 is a flatly extended front elevation showing 
the airbag of the fifth embodiment; 
Fig. 20 is a lateral section showing a portion of the 
airbag of the first embodiment at an expanding time 
and corresponding to a portion XX - XX of Fig. 1 9; 
Fig. 21 is a perspective view showing the head pro- 
tecting airbag device of the fifth embodiment in op- 
eration, seen from the vehicle interior side; 
Fig. 22 is a perspective view showing a head pro- 
tecting airbag device of a second embodiment in 
use, seen from the vehicle interior side; 
Fig. 23 is an enlarged schematic vertical section of 
a portion XXIII - XXIII of Fig. 22; 
Fig. 24 is a flatly extended front elevation showing 
the airbag of the sixth embodiment; 
Fig. 25 is a perspective view showing the head pro- 
tecting airbag device of the sixth embodiment in op- 
eration, seen from the vehicle interior side; and 
Fig. 26 is an enlarged schematic lateral section of 
a portion XXVI - XXVI of Fig. 25. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] The invention will be described below by way 
of embodiments shown in the drawings. In addition, the 
invention is not limited to the embodiments. All modifi- 
cations within the requirements of the claims and equiv- 
alents with respectto the requirements should be includ- 
ed in the scope of the claims. 

[0042] Embodiments of the invention will be de- 
scribed with reference to the accompanying drawings. 
[0043] First of all, here will be described head protect- 
ing airbag devices M1 to M4 for achieving the first object 
of the invention. 



[0044] The head protecting airbag device M1 of the 
first embodiment shown in Figs. 1 to 6 is mounted on a 
single-cab vehicle V1. The head protecting airbag de- 
vice M1 comprises an airbag 20, an inflator 39, guide 

5 means 41 and an airbag cover 18. 

[0045] Here, the single-cab vehicle V1 is provided 
with a side window SW, a rear wall portion 1 2 and a front 
pillar portion FP. The side window SW is arranged on 
the side of a seat SE, on which a passenger is seated, 

10 and is positioned on a vehicle side face VS. The rear 
wall portion 12 is so arranged at the back of the side 
window SW as to intersect the side window SW gener- 
ally perpendicularly. The front pillar portion FP is posi- 
tioned on the front side of the side window SW, which 

15 extends obliquely downward from a roof side rail portion 
RR. Moreover, the front pillar portion FP is generally ver- 
tically arranged. Moreover, this vehicle V1 has a rear 
pillar portion RP arranged to extend vertically. The rear 
pillar portion RP is arranged on the vehicle side face VS 

20 side in the vicinity of corner portion C, at which the rear 
wall portion 12 and the vehicle side face VS intersect. 
[0046] The front pillar portion FP and the rear pillar 
portion RP are individually provided with an inner panel 
3 made of a sheet metal on the vehicle body (or body 

25 1 ) side, and pillar garnishes 6 and 9 made of a synthetic 
resin covering the interior sides of the pillar portions FP 
and RP. Here, the body 1 is provided with the inner panel 
3 on the interior side and an outer panel 2 made of a 
sheet metal on the exterior side (as referred to Fig. 3). 

30 The body 1 has not-shown reinforcements or the like 
arranged at predetermined portions for enhancing the 
rigidity. 

[0047] In the embodiment, moreover, the rear pillar 
garnish 9 is provided with an upper side upper panel 1 0 

35 and a lower side lower panel 1 1 . The two upper and low- 
er edges of the upper panel 10 are mounting portions 
10a and 10c. In these mounting portions 10a and 10c, 
respectively, there are formed mounting holes 10b and 
1 0d for mounting the portions 1 0a and 1 0c on the inner 

40 panel 3, as shown in Fig. 3. The individual mounting por- 
tions 10a and 10c are mounted on the inner panel 3 by 
fastening bolts 4 through the mounting holes 10b and 
10d into nuts 3d fixed on the circumferential edges of 
mounting holes 3c of the inner panel 3. 

45 [0048] In the roof side rail portion RR, moreover, the 
inner panel 3 is covered on the interior side i with a roof 
head lining 8 made of a synthetic resin, as shown in Fig. 
2. 

[0049] The rear wall portion 12 has a rear window RW 
so arranged at its center, as shown in Fig. 1 . Moreover, the 
rear wall portion 12 is provided with a rear panel 13 
made of a sheet metal on the vehicle body (or the body 
1) side, and a rear trim 1 4 made of a synthetic resin cov- 
ering the interior side of the rear panel 1 3. Here, the up- 
55 per end side of the rear wall portion 12 is covered with 
the roof head lining 8 extending from the ceiling side. 
Moreover, the inflator 39 and the leading end 34b of a 
later-described backward pulling portion 34 are covered 
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with the lower edge 8a of the roof head lining 8. 
[0050] The airbag 20 is folded and housed in the up- 
per edge of the side window SW on the interior side. The 
airbag 20 comprises, as shown in Figs. 4 to 6, a gener- 
ally rectangular panel body portion 21 , and a forward 5 
pulling portion 32 and a backward pulling portion 34 
which are arranged on the two longitudinal ends of the 
body portion 21 . This body portion 21 can cover the side 
window SW. These forward and backward pulling por- 
tions 32 and 34 are provided with the leading ends 32b 
and 34b, respectively, which are removed from the body 
portion 21 and act as the front side leading end 32b and 
the rear side leading end 34b of the airbag 20. Moreover 
the front side leading end 32b and rear side leading end 
34b are mounted on the vehicle body (or the body 1 ) to 
develop a longitudinal tension between the leading ends 
32b and 34b of the airbag 20 (or the body portion 21) 
upon completion of the extension and inflation. 
[0051] The body portion 21 is provided with a gas inlet 
portion 22 for letting an inflating gas G flow thereinto to 
expand, and a non-inlet portion 27 that does not let the 
inflating gas G flow in. The gas inlet portion 22 expands 
in such a way as to separate the interior side wall portion 
22a and the exterior side wall portion 22b. 
[0052] The gas inlet portion 22 is provided with an ex- 
pansion portion 23 and an inlet port 25. The expansion 
portion 23 is inflated to extend and expand into a gen- 
erally rectangular panel shape for covering the side win- 
dow SW. The inlet port 25 is formed into a cylindrical 
shape to communicate with the upper rear of the expan- 
sion portion 23 and to extend backward. Moreover, the 
inlet port 25 is connected at its rear end to the inflator 
39. In the area of the expansion portion 23, there are 
suitably arranged thickness regulating portions 29 as 
the non-inlet portion 27. The thickness regulating por- 
tions 29 are so arranged as to equalize the thickness of 
the airbag at the peripheral edge and the central portion 
of the expansion portion 23 when expanded. On the rear 
end side of the expansion portion 23, moreover, there 
is arranged a vertical expansion portion 24 which ex- 
tends in a vertical rod shape at the expanding time. In 
the case of the embodiment, the vertical expansion por- 
tion 24 is arranged in the vicinity and along a guide reg- 
ulating portion 42 of a later-described guide fixture 45 
(or guide means 41) (as referred to double-dotted lines 
of Fig. 4 and Fig. 6). 

[0053] The non-inlet portion 27 is provided with a pe- 
ripheral edge portion 28, two thickness regulating por- 
tions 29 and 29, and a plurality of mounting portions 30. 
The peripheral edge portion 28 is so arranged along the 
peripheral edge of the body portion 21 as to enclose the 
expansion portion 23. Each thickness regulating portion 

29 is arranged extend from the peripheral edge portion 
28 into the expansion portion 23. Each mounting portion 

30 is extended upward from the peripheral edge 28, a 
portion of the upper edge 21 a of the body portion 21 . 
[0054] The thickness regulating portions 29 and 29 
are individually extended generally in the horizontal di- 



rection from the front edge side of the peripheral edge 
portion 28 to the rear side. Moreover, the thickness reg- 
ulating portions 29 and 29 are separated from each oth- 
er above and below, with their ends not intersecting the 
rear edge side of the peripheral edge portion 28. Be- 
tween the rear end of each thickness regulating portion 
29 and the rear edge side of the peripheral edge portion 
28, moreover, there is arranged the aforementioned ver- 
tical expansion portion 24. Here, the expansion portion 
23 is defined by the thickness regulating portions 29 into 
three cells 23a extending horizontally and arranged 
above and below the thickness regulating portions 29 
and 29, and the aforementioned one vertical expansion 
portion 24. 

[0055] The individual mounting portions 30 are ar- 
ranged at three positions on the side of the upper edge 
21a of the body portion 21. Each mounting portion 30 is 
provided with a mounting hole 30a for inserting a mount- 
ing bolt 37 therethrough, as shown in Fig. 2. Each 
mounting portion 30 is mounted with a mounting bracket 
36 on the inner panel 3 on the side of the body 1 by the 
mounting bolt 37. In the inner panel 3 of the upper edge 
side of the side window SW on the side of the body 1 . 
as shown in Fig. 2, there is formed a mounting hole 3a. 
On the circumference of this mounting hole 3a, there is 
fixed a nut 3b, into which the mounting bolt 37 is 
screwed. 

[0056] The forward pulling portion 32 is extended for- 
ward from the front end lower portion side of the body 
portion 21 . The forward pulling portion 32 is mounted 
and fixed at its leading end 32b on the inner panel 3 of 
the lower portion of the front pillar portion FP on the side 
of the body 1 . In the leading end 32b of the forward pull- 
ing portion 32, there is formed a mounting hole 32c. The 
leading end 32b is fixed like the mounting portion 30 on 
the inner panel 3 by making use of the mounting bracket 
36 and the mounting bolt 37 (although not shown). Here 
in the case of the embodiment, the forward pulling por- 
tion 32 is formed into a belt shape of a woven fabric of 
polyester or polyamide. Moreover, the forward pulling 
portion 32 is jointed at its base end 32a toward the body 
portion 21 to the body portion 21 by means of an eyelet. 
[0057] The backward pulling portion 34 is formed into 
a triangular panel shape which extends backward of the 
body portion 21 from the lower side of the inlet port 25. 
Moreover, the backward pulling portion 34 is formed to 
extend linearly from the vicinity of a lower end 24b of the 
vertical expansion portion 24. In the leading end 34b of 
the backward pulling portion 34, moreover, there is 
formed a mounting hole 34c. Like the mounting portions 
30, the leading end 34b is fixed on the rear panel 13 on 
the body 1 side by means of the mounting bracket 36 
and the mounting bolt 37 (although not shown). Here, 
the fixed position of the leading end 34b on the rear pan- 
el 13 is located in the vicinity of the upper edge of the 
rear wall portion 12 near its center, removed from the 
vehicle side surface VS. Moreover, the fixed position of 
the leading end 34b on the rear panel 1 3 is located at a 
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level as high as the individual mounting portions 30 of 
the body portion 21. 

[0058] The backward pulling portion 34 is folded, 
when housed, together with the body portion 21. The 
folded backward pulling portion 34 is bent from above s 
the rear pillar portion RP and is arranged at the upper 
portion of the rear wall portion 12. Moreover, the folded 
backward pulling portion 34 is housed with its interior 
side being covered with the lower edge 8a of the roof 
head lining 8. And, the lower edge 34d of the backward 
pulling portion 34 is connected to the lower part of the 
rear end (or the lower end side of the vertical expansion 
portion 24) of the body portion 21 . The longitudinal size 
of the backward pulling portion 34 is so set that the back- 
ward pulling portion 34 can pull the lower end side 24a 
of the vertical expansion portion 24 backward to develop 
a longitudinal tension in the lower edge 21 a of the body 
portion 21, when the body portion 21 extends and in- 
flates. 

[0059] Moreover, the base 34a of the backward pull- 
ing portion 34 of the body portion 21 side is so arranged 
(as referred by double-dotted lines in Fig. 4) as to be 
forward of the guide regulating portion 42 of the guide 
fixture 45 (or the guide means 41), as viewed from the 
interior side I. In other words, when the airbag 20 is ex- 
tending and expanding, the base portion 34a of the 
backward pulling portion 34 of the non-inlet portion 27 
is arranged on the exterior side O of the guide regulating 
portion 42 of the guide fixture 45. 
[0060] Here in the case of the embodiment, the body 
portion 21 is tubularly woven of yams of polyester or 
polyamide together with the backward pulling portion 
34. Moreover, the airbag 20 is formed by joining the base 
portion 32a of the forward pulling portion 32 to the front 
end side lower portion of the body portion 21 . 
[0061] The inflator 39 is of a cylinder type having a 
generally cylindrical shape. The inflator 39 is connected 
to the airbag 20 by fitting it on the rear end of the inlet 
port 25 of the airbag 20. Moreover, the inflator 39 is 
mounted and fixed on the upper edge side of the rear 
panel 13 of the rear wall portion 12 by making use of a 
not-shown bracket. The inflator 39 is covered on its in- 
terior side with the lower edge 8a of the roof head lining 
8. 

[0062] The airbag cover 18 covers the folded airbag 
20 and the inflator 39. In the case of the embodiment, 
the airbag cover 1 8 comprises the lower edge 6a of the 
front pillar garnish 6, and the lower edge 8a of the roof 
head lining 8 on the upper edge side of the side window 
SW. The airbag cover 18 constructed at the lower edge 
8a of the roof head lining 8, is formed, in the case of the 
embodiment, to extend from a position just above the 
side window SW through a position just above the rear 
pillar portion RP to the vicinity of the transverse center 
of the rear wall portion 12. Moreover, the airbag cover 
1 8 composed of the individual lower edges 6a and 8a is 
provided with a thinned hinge portion 18a on the upper 
edge side of the opening portion, as shown in Figs. 2 



and 3. This hinge portion 1 8a is formed so that the airbag 
cover 1 8 may be easily pushed and opened toward the 
interior side by the airbag 20. When the airbag 20 is 
housed, the pillar garnish lower edge 6a covers the por- 
tions of the forward pulling portion 32 and the front end 
side of the body portion 21 . Moreover, the roof head lin- 
ing lower edge 8a just above the side window SW covers 
the body portion 21 . Still moreover, the roof head lining 
lower edge 8a just above the rear pillar portion RP cov- 
ers a portion of the rear side of the body portion 21 con- 
taining the inlet port 25 and the base portion 34a of the 
backward pulling portion 34. Furthermore, the roof head 
lining lower edge 8a located on the upper side of the 
rear wall portion 12 covers the inlet port 25, the inflator 
39 and the backward pulling portion 34. 
[0063] In the case of the first embodiment, the guide 
means 41 is formed of the guide fixture 45 made of an 
elongated metal pipe member. This guide fixture 45 is 
formed into an L-shape as shown in Figs. 1, 3 and 6 : 
with the vertically extending guide regulating portion 42 
and a joint portion 43 which is bend and extended from 
the lower end of the guide regulating portion 42 toward 
the exterior side O. The guide regulating portion 42 is 
arranged at a portion near the corner portion C on the 
interior side I of the rear pillar portion RP. At the joint 
portion 43, the guide fixture 45 is mounted on the inner 
panel 3 of the body 1 . In the case of the embodiment, 
the joint portion 43 is provided on its exterior side end 
with a mounting seat 46 having a mounting hole 46a to 
insert the bolt 4 thereinto. This mounting seat 46 is fas- 
tened by the bolt 4 together with the mounting portion 
1 0c of the upper panel 1 0 of the rear pillar garnish 9 and 
is fixed on the inner panel 3. 

[0064] In the guide fixture 45, moreover, the guide 
regulating portion 42 is mounted so as not to move to- 
ward the interior side I by inserting its upper end 47 
through the roof head lining 8 into a through hole 3e of 
the inner panel 3 (as referred to Fig. 3). 
[0065] Moreover, the guide regulating portion 42 of 
the guide fixture 45 is constructed of a portion protruded 
downward from the roof head lining 8 to the joint portion 
43. When the airbag 20 extends and expands, the guide 
regulating portion 42 guides the vicinity of the base por- 
tion 34a of the backward pulling portion 34 near the cor- 
ner portion C of the airbag 20 so that the base portion 
34a may protrude downward from the airbag cover 1 8 
without deviating much toward the interior side I. Upon 
completion of the extension and expansion of the airbag 
20, moreover, the guide regulating portion 42 regulates 
the position of the vicinity of the base portion 34a of the 
backward pulling portion 34 in the airbag 20 so that the 
vicinity of the base portion 34a may not move toward 
the interior side I while covering the interior side I of the 
upper panel 10. 

[0066] Here will be described how to mount the head 
protecting airbag device M1 of this first embodiment on 
the vehicle V1 . First of all, the airbag 20 is folded. In this 
folding, the body portion 21 of the airbag 20 is so folded 
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in bellows form as to bring the lower edge 21 b close to 
the upper edge 21 a. At this time, the forward and back- 
ward pulling portions 32 and 34 of the airbag 20 are also 
folded together with the body portion 21 (as referred to 
Figs. 2 and 3). Then, the airbag 20 is suitably wrapped 5 
with a breakable tape member 35 which keeps the air- 
bag in folded condition. 

[0067] After this, the mounting brackets 36 are at- 
tached to the individual mounting portions 30 and the 
leading ends 32b and 34b of the forward and backward 
pulling portions 32 and 34. Moreover, the folded inlet 
port 25 is unfolded, and the inflator 39 is inserted into 
the inlet port 25. Then, the not-shown mounting brackets 
are attached to the circumference of the inlet port 25 
having the inflator 39 inserted, so that the inflator 39 is 
integrated with the airbag 20 to prepare the airbag as- 
sembly. 

[0068] After this, the individual mounting portions 30 
and the forward and backward pulling portion leading 
ends 32b and 34b are mounted and fixed on the inner 
panel 3 and the rear panel 1 3 by means of the mounting 
bolts 37. At the same time, the inflator 39 is mounted 
and fixed on the rear panel 13 by means of the not- 
shown mounting brackets and bolts. Then, the airbag 
assembly can be mounted in the body 1 of the vehicle 
V1. 

[0069] Moreover, not-shown lead wires leading from 
the inflator 39 are connected with a predetermined air- 
bag operating circuit. In the front pillar portion FP, the 
front pillar garnish 6 is mounted and fixed on the inner 
panel 3. In the roof side rail portion RR, the roof head 
lining 8 is mounted and fixed on the inner panel 3. In the 
rear pillar portion RP, moreover, the mounting seat 46 
of the guide fixture 45 is fastened together by means of 
the bolt 4 or the like on the inner panel 3 while the upper 
end 47 of the guide fixture 45 is inserted through the roof 
head lining 8 into the through hole 3e. When the pillar 
garnish 9 is then fixed on the inner panel 3 of the body 
1 , the head protecting airbag device M1 can be mounted 
on the vehicle V1 . 

[0070] If the inflator 39 is activated, the inflating gas 
G flows from the inlet port 25 into the expansion portion 
23 to break the tape member 35 so that the expansion 
portion 23 extends and expands. The airbag 20 pushes 
and opens the lower edges 6a and 8a of the pillar gar- 
nish 6 and the roof head lining 8 acting as the airbag 
cover 1 8 toward the interior side I, as shown by double- 
dotted lines in Figs. 2 and 3, so that it protrudes down- 
ward from the upper edge of the side window SW, as 
shown in Fig. 6 . Then, the airbag body portion 21 covers 
the interior side of the side window SW. 
[0071] At this extending and expanding time, the air- 
bag 20 protrudes downward from the upper edge side 
of the side window SW while the base portion 34a of the 
backward pulling portion 34 near the corner portion C 
on the side of the body portion 21 is guided by the guide 
regulating portion 42 of the guide fixture 45. In other 
words : the base portion 34a of the backward pulling por- 



tion 34 next to the body portion 21 protrudes downward 
from the lower edge 8a of the roof head lining 8 which 
extends from a position above the rear pillar portion RP 
to an upper portion near the transverse center of the rear 
wall portion 12. Then, the airbag 20 completes the ex- 
tension and expansion such that the movement at the 
vicinity of the base portion 34a of the backward pulling 
portion 34 near the comer portion C toward the interior 
side I is regulated by the guide regulating portion 42 of 
the guide fixture 45. 

[0072] At this time, the airbag 20 is mounted, at the 
leading end 32b of the forward pulling portion 32 away 
from the body portion 21 , on the inner panel 3 on the 
lower side of the front pillar portion FP on the front side 
of the side window SW. Moreover the leading end 34b 
of the backward pulling portion 34 away from the body 
portion 21 is mounted on the upper portion of the trans- 
verse middle portion of the rear panel 1 3 of the rear wall 
portion 1 2 removed from the vehicle side face VS. In the 
embodiment, moreover, the backward pulling portion 34 
of the airbag 20 is bent toward the interior side I at the 
portion of the guide regulating portion 42 in the vicinity 
of the corner portion C as it extends from the vicinity of 
the base portion 34a to the leading end 34b. However, 
the airbag 20 of the embodiment is not loosened be- 
cause the backward pulling portion 34 is kept from mov- 
ing into the interior side I by the guide regulating portion 
42. 

[0073] As a result, the longitudinal tension can be de- 
veloped without any trouble in the airbag 20 having com- 
pleted the extension and expansion at the body portion 
21 between the leading ends 32b and 34b of the forward 
and backward pulling portions 32 and 34, especially, on 
the lower end 21b side of the body portion 21 . 
[0074] Therefore, the head protecting airbag device 
M1 of the first embodiment can develop the longitudinal 
tension easily in the airbag 20 with completion of the 
extension and expansion, even if it is mounted on the 
single-cab vehicle V1 in which the rear wail portion 12 
is arranged generally perpendicularly to the rear side of 
the side window SW to be covered with the airbag 20. 
Even if the airbag body portion 21 is pushed toward the 
exterior side O by the passenger seated on the seat SE, 
therefore, it hardly moves at all and can restrain the pas- 
senger properly. 

[0075] In the first embodiment, moreover, the guide 
means 41 for guiding and regulating the movement of 
the vicinity of the base portion 34a of the backward pull- 
ing portion 34 in the airbag 20 is constructed of the guide 
fixture 45 made of a long metal member. This guide fix- 
ture 45 is so rigid as to smoothly guide and regulate the 
movement of the base portion 34a of the backward pull- 
ing portion 34 in the vicinity of the comer portion C. 
[0076] In the first embodiment, moreover, the airbag 
20 is provided with the vertically extending vertical ex- 
pansion portion 24 of the expansion portion 23 in the 
body portion 21 for admitting the inflating gas G. The 
vertical expansion portion 24 expands, when it admits 
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the inflating gas G, so that it shrinks the body portion 21 
longitudinally. Therefore, strong longitudinal tension can 
be developed in the airbag body portion 21 . 
[0077] In the first embodiment, moreover, the airbag 
20 is provided with the vertical expansion portion 24 5 
which is arranged in the vicinity of the guide regulating 
portion 42 of the guide fixture 45 and at the rear end side 
of the body portion 21 . When the vertical expansion por- 
tion 24 is charged with the inflating gas G when the air- 
bag is extending and expanding 20, it exhibits a rigidity 
to some extent. Upon completion of the expansion of 
the airbag 20, moreover, the vertical expansion portion 
24 is pulled at its lower end 24b backward of the vehicle 
V1 by the lower edge 34d of the backward pulling portion 
34 extending generally linearly from the lower end 24b 
of the vertical expansion portion 24. In other words, the 
vertical expansion portion 24 is turned backward at its 
lower end 24b pivoting on its upper end 24a so that the 
higher longitudinal tension is developed on the lower 
edge 21b side of the airbag body portion 21 . 
[0078] In the first embodiment, moreover, when the 
airbag 20 is extending and expanding, the base portion 
34a of the backward pulling portion 34 of the non-inlet 
portion 27 is on the exterior side O of the guide regulat- 
ing portion 42 in the guide fixture 45. Therefore, the 
guide regulating portion 42 can be extremely close to 
the exterior side O, leaving more space in the interior 
side I. As long as there is no trouble in the sliding move- 
ment of the airbag 20 to the guide means 41 (or the 
guide fixture 45) of the guide regulating portion 42, it 
permissible that the backward pulling portion 34 is par- 
tially inflated by feeding the inflating gas. Moreover, the 
forward pulling portion 32 may also be fed with the in- 
flating gas. 

[0079] Here, the first embodiment has been described 
in the case in which the upper end 47 of the guide fixture 
45 is mounted on the inner panel 3 by inserting it into 
the through hole 3e. It is natural that the guide fixture 45 
may instead be joined on its upper end 47 to the inner 
panel 3 by means of a predetermined bolt. Moreover, 
the guide fixture 45 should not be limited to the L-shape 
but may be formed into a sideways rectangular U- 
shape. In this modification, the vertically extending por- 
tion of the sideways rectangular "IT shape is used as 
the guide regulating portion 42, and the portions at the 
two ends of the vertical portion are used as the joint por- 
tions 43. Then, these individual joint portions 43 are 
jointed to the inner panel 3. The guide fixture 45 may 
also be modified such that only the upper end 47 is cou- 
pled to the inner panel 3 on the side of the body 1 . 
[0080] Here will be described a head protecting airbag 
device M2 according to a second embodiment of the in- 
vention. 

[0081] In the head protecting airbag device M2 of the 
second embodiment shown in Figs. 7 and 8, the guide 
means 41 is formed of a flexible linear belt 49 unlike the 
head protecting airbag device M1 of the first embodi- 
ment. Here, the second embodiment is different in that 



the guide means 41 is formed of the belt 49, but is similar 
in other members such as the airbag 20 or the inflator 
39 to the first embodiment. Therefore, the common 
members and portions will be omitted from description 
here, designating them by the same reference numer- 
als. 

[0082] This belt 49 comprises the vertically extending 
guide regulating portion 42 and the joint portions 43 and 
43 arranged at the upper and lower ends of the guide 
regulating portion 42. This guide regulating portion 42 
makes possible the guiding and regulation movement 
of the vicinity of the base portion 34a of the backward 
pulling portion 34 of the airbag 20. The joint portions 43 
and 43 are jointed to the vehicle body (or the body 1 ) 
side. Moreover, the individual joint portions 43 have 
mounting seats 50 and 51 having mounting holes 50a 
and 51 a for inserting the bolts 4 thereinto. These mount- 
ing seats 50 and 51 are fastened and jointed to the inner 
panel 3 nearthe comer portion C together with the upper 
and lower mounting portions 10a and 10c of the upper 
panel 1 0 of the rear pillar garnish 9 by means of the bolts 
4. Here, the upper portion 49a of the guide regulating 
portion 42 of the belt 49 is covered with the lower edge 
8a of the roof head lining 8. 

[0083] Moreover, the length of the guide regulating 
portion 42 between the mounting seats 50 and 51 of the 
belt 49 is set in the following manner. Specifically, the 
length is set to form a predetermined clearance H be- 
tween the exterior side O of the guide regulating portion 
42 and the interior side I of the upper panel 10. This 
clearance H is set to guide the vicinity of the base portion 
34a of the backward pulling portion 34 smoothly down- 
ward when the airbag 20 is extending and expanding. 
[0084] In this head protecting airbag device M2 of the 
second embodiment, too. the airbag 20 folded on the 
upper edge side of the side window SW extends and 
expands downward when activated after having been 
mounted on the vehicle V1 , to cover the side window 
SW with the body portion 21 . 

[0085] Moreover, the airbag 20 protrudes downward 
from the upper edge side of the side window SW while 
the base portion 34a side of the backward pulling portion 
34 is guided by the guide regulating portion 42 of the 
belt 49. Moreover, the airbag 20 completes its extension 
and expansion with the movement of the vicinity of the 
base portion 34a of the backward pulling portion 34 to- 
ward the interior side I restrained by the guide regulating 
portion 42 of the belt 49. 

[0086] At this time, like the first embodiment, the air- 
bag 20 is mounted the leading end 32b side of the for- 
ward pulling portion 32 on the front side pillar portion FP 
of the side window SW. Moreover, the leading end 34b 
side of the backward pulling portion 34 is mounted at a 
position of the rear wall portion 1 2 apart from the vehicle 
side face VS. Further, the backward pulling portion 34 
of the airbag 20 is bent toward the interior side I at a 
portion of the guide regulating portion 42 nearthe comer 
portion C as it extends from the base portion 34a to the 
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leading end 34b. In the embodiment, however, the air- 
bag 20 is not loosened because the backward pulling 
portion 34 is regulated from moving toward the interior 
I by the guide regulating portion 42 of the belt 49. 
[0087] As a result, upon completion of the extension s 
and expansion of the airbag 20 of the second embodi- 
ment, too, the longitudinal tension can be developed in 
the body portion 21 without any trouble. Therefore, the 
airbag device M2 of the second embodiment can also 
exhibit actions and effects similar to those of the airbag 
device M1 of the first embodiment. 
[0088] Here, the second embodiment employs the 
flexible belt 49 as the guide means 41 so that it will not 
give a physical discomfort even to a passenger touching 
it. 

[0089] Moreover, the second embodiment employs 
the airbag 20 like the first embodiment. Therefore, the 
second embodiment can exhibit actions and effects sim- 
ilar to those of the first embodiment when the airbag 20 
extends and expands. 

[0090] In case a belt is employed as the guide means 
41 , it may be exemplified by a seat belt 57 which is ar- 
ranged in the vicinity of the comer portion C as in a head 
protecting airbag device M3 of a third embodiment, as 
shown in Figs. 10 to 12. This third embodiment is differ- 
ent in that the seat belt 57 is used as the guide means 
41 , and in that a vehicle V2 for mounting the airbag de- 
vice M3 is a double-cab vehicle and employs a airbag 
20A long in the longitudinal direction. Other members 
such as the inflator 39 are similar to those of the first 
embodiment, and the common members and portions 
are suitably omitted from description here, giving them 
the same reference numerals as those of the first em- 
bodiment. 

[0091] In this double-cab vehicle V2, the seats SE are 
arranged in front and rear rows, and the side window 
SW to be arranged on the vehicle side faces VS are long 
in the longitudinal direction. At a longitudinally interme- 
diate portion of the side window SW, moreover, there is 
arranged a center pillar portion C P. The side window SW 
is provided with a front side window SW1 and a rear side 
window SW2. In the case of the embodiment, the side 
window SW1 is the window of the front door, and the 
side window SW2 is the window of the rear door. More- 
over, the center pillar portion CP is provided with an in- 
ner panel 3 on the vehicle body (or the body 1) side and 
a pillar garnish 7 covering the interior side of the pillar 
portion CP. 

[0092] Moreover, the airbag 20 A for covering the in- 
terior side of the side window SW (SW1 and SW2) in- 
cluding the center pillar portion CP is formed to have the 
body portion 21 elongated in the longitudinal directions. 
The body portion 21 has vertical thickness regulating 
portions 29a and 29b arranged between the vertical ex- 
pansion portion 24 on the rear end side and the trans- 
verse long cells 23a on the front end side. To the front 
of the individual thickness regulating portions 29a and 
20b, moreover, there are arranged vertical expansion 



portions 23b and 23b. 

[0093] The seat belt 57 is located as the guide means 
41 at a portion near base portion 58 (i.e., toward upper 
portion 58a) between a pre-tensioner 53 and an anchor 
54. The seat belt 57 comprises the base portion 58, an 
intermediate portion 59 and a leading end portion 60. 
The base portion 58 is the belt portion wound off the pre- 
tensioner 53, up to the anchor 54. The intermediate por- 
tion 59 is the belt portion from the anchor 54 up to a 
tongue 55 extending downward. The leading end por- 
tion 60 is a belt portion from the tongue 55 to the portion 
to be fixed on the floor panel FB of the vehicle V2. 
[0094] Here, the seat belt 57 is used by the seated 
passenger by fastening the tongue 55 to a buckle 56 
fixed to the floor panel FB. At this time, the seat belt 57 
is automatically wound from the pre-tensioner 53. More- 
over, this pre-tensioner 53 develops such a biasing force 
at a normal time as to pull bacl< the belt 57 while allowing 
it to be wound off. Moreover, the pre-tensioner 53 is pro- 
vided with a lock mechanism for stopping the let-off of 
the belt 57 when an impact acts on the vehicle V2. The 
anchor 54 holds the belt 57 in a threading manner. The 
tongue 55 is so attached to the belt as to be able to move 
along the belt 57. 

[0095] Moreover, the pre-tensioner 53 is fixed on the 
inner panel 3 and covered with the lower panel 11 of the 
rear pillar garnish 9. The anchor 54 is fixed on the inner 
panel 3 and covered with the roof head lining lower edge 
8a over the rear pillar portion RP. 
[0096] Moreover, the seat belt 57 forming the guide 
means 41 comprises the guide regulating portion 42, 
and the joint portions 43 and 43 jointed to the body 1 
side at the upper and tower ends of the guide regulating 
portion 42. Specifically, the upper portion 58a of the 
base portion 58 between the pre-tensioner 53 and the 
anchor 54 is used as the guide regulating portion 42. 
Moreover, the portions to be retained by the pre-tension- 
er 53 and the anchor 54 are used as the joint portions 
43 and 43. 

[0097] In this head protecting airbag device M3 of the 
third embodiment, too, the airbag 20A mounted on the 
vehicle V2 by being folded on the upper edge side of the 
side window SW extends and expands downward to 
cover the side windows SW1 and SW2 with its body por- 
tion 21. 

[0098] Moreover, the airbag 20A protrudes downward 
from the upper edge side of the side window SW while 
the base portion 34a side of the backward pulling portion 
34 in the vicinity of the comer portion C is guided by the 
guide regulating portion 42 constructed of the base por- 
tion 58 of the seat belt 57. Moreover, the airbag 20A 
completes the extension and expansion such that the 
movement near the base portion 34a of the backward 
pulling portion 34 toward the interior side I being regu- 
lated by the guide regulating portion 42 consisting of the 
base portion 58. 

[0099] in the airbag 20A at this time, like the first em- 
bodiment, the leading end 32b of the forward pulling por- 
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tion 32 is mounted on the front pillar portion FP of the 
front side of the side window SW. Moreover, the leading 
end 34b of the backward pulling portion 34 is mounted 
on the rear wall portion 12 apart from the vehicle side 
face VS. Moreover, the backward pulling portion 34 of 
the airbag 20A is bent toward the interior side I at the 
portion of the guide regulating portion 42 near the corner 
portion C as it extends from the vicinity of the base por- 
tion 34a to the leading end 34b. However airbag 20A of 
the embodiment is not loosened because the backward 
pulling portion 34 is kept from moving to the interior side 
I by the guide regulating portion 42 of the belt 57. 
[0100] As aresult, upon completion of the extension 
and expansion of the airbag 20A of the third embodi- 
ment, too, the longitudinal tension can be developed in 
the body portion 21 without any trouble. Therefore, the 
airbag device M3 of the third embodiment can also ex- 
hibit actions and effects similar to those of the airbag 
device M2 of the second embodiment. 
[0101] Here, at the operating time of the airbag device 
M3, the base portion 58 of the seat belt 57 is suppressed 
from moving toward the interior side I because the pre- 
tensioner 53 activates the lock mechanism. As a result, 
the seat belt 57 can smoothly act as the guide regulating 
portion 42 to guide the backward pulling portion 34 in 
the vicinity of the base portion 34a downward and to re- 
strain the movement of the same toward the interior side 
I. 

[0102] In the third embodiment, moreover, the guide 
means 41 is constructed by utilizing the seat belt 57 
mounted on the vehicle V2. Therefore, it is possible to 
minimize the increase in the number of components and 
in the number of assembling steps of the head protect- 
ing airbag device M3. 

[0103] In the third embodiment, moreover, there is 
employed the airbag 20A which has a construction sim- 
ilar to that of the airbag 20 employed in the first and sec- 
ond embodiment, excepting the body portion 21 . There- 
fore, this embodiment can exhibit actions and effects 
similar to those of the first embodiment when the airbag 
20A is extending and expanding. 
[0104] In the airbag 20A, moreover, there are juxta- 
posed a plurality of vertical expansion portions 23b, 23b 
and 24 which are arranged in the vertical direction. 
Therefore, higher longitudinal tension can be developed 
in the body portion 21 when the airbag is extending and 
expanding. 

[0105] Moreover, the guide means 41 may utilize the 
seat SE as in a head protecting airbag device M4, as 
shown in Figs. 13 to 15. This fourth embodiment is dif- 
ference from the first embodiment in that the guide 
means 41 is on the seat SE. The other members such 
as the airbag 20 and the inflator 39 are similar to those 
of the first embodiment. The common members and por- 
tions are omitted from description here, designating 
them by the same reference numerals as those of the 
first embodiment. 

[0106] The seat SE having the guide means 41 is ar- 



ranged in the vicinity of the rear pillar portion RP of the 
vehicle V1 and is provided with a lower portion 62 and 
a back portion 63. At the upper end of the back portion 
63, there is arranged a head rest 64. Moreover, the side 

5 of the head rest 64 toward the rear pillar portion RP in 
the vicinity of the comer portion C is extended toward 
the rear pillar portion RP and upward to form an exten- 
sion portion 65 as the guide means 41 . In other words, 
an exterior side O face 66 of the extension portion 65 is 

10 a guide regulating face, which is arranged generally ver- 
tically. Also, the guide regulating face 66 extends up- 
ward from the back portion 63 of the seat SE. The ex- 
tension portion 65 (or the guide regulating face 66) has 
an upper end 66a arranged in the vicinity of the roof 

is head lining lower edge 8a above the rear pillar portion 
RP. Moreover, the extension portion 65 has a lower end 
66b arranged near the lower end of the upper panel 10 
of the rear pillar garnish 9. 

[01 07] In this head protecting airbag device M4 of the 
20 fourth embodiment, too, the airbag 20 mounted on the 
vehicle V1 by bei ng folded on the upper edge side of the 
side window SW extends and expands downward, and 
when activated covers the side window SW with the 
body portion 21. 
25 [0108] Moreover, the airbag 20 protrudes downward 
from the upper edge side of the side window SW while 
the base portion 34a side of the backward pulling portion 
34 is guided by the guide regulating face 66 of the ex- 
tension portion 65. Moreover, as the airbag 20 corn- 
so pletes its extension and expansion, the movement of the 
backward pulling portion 34 in the vicinity of the base 
portion 34a toward the interior side I is restrained by the 
guide regulating face 66 of the head rest 64. 
[0109] At this time, like the first embodiment, the air- 
35 bag 20 is mounted at the leading end 32b of the forward 
pulling portion 32 on the front side pillar portion FP of 
the front side of the side window SW. Moreover, the 
leading end 34b of the backward pulling portion 34 is 
mounted at a position of the rear wall portion 12 re- 
40 moved from the vehicle side face VS. Further, the back- 
ward pulling portion 34 of the airbag 20 is bent toward 
the interior side I by the guide regulating face 66 as it 
extends from the vicinity of the base portion 34a to the 
leading end 34b. In the airbag 20 of the embodiment, 
45 however, the backward pulling portion 34 is not loos- 
ened because the backward pulling portion 34 is regu- 
lated from moving toward the interior side I by the guide 
regulating face 66. 

[0110] As a result, upon completion of the extension 
50 and expansion of the airbag 20 of the fourth embodi- 
ment, too, the longitudinal tension can be developed in 
the body portion 21 without any trouble. Therefore, the 
airbag device M4 of the fourth embodiment can also ex- 
hibit actions and effects similar to those of the airbag 
55 device M1 of the first embodiment. 

[0111] In the fourth embodiment, too, the guide 
means 41 is constructed like the third embodiment by 
utilizing the seat SE mounted on the vehicle V1 . There- 
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fore, it is possible to minimize the increase in the number 
of components and in the number of assembling steps 
of the head protecting airbag device M4. 
[01 1 2] Moreover, the fourth embodiment employs the 
airbag 20 like the first embodiment. Therefore, the fourth 
embodiment can acquire actions and effects similar to 
those of the first embodiment when the airbag 20 ex- 
tends and expands. 

[0113] Here, the airbag devices M1 to M4 of the em- 
bodiments have the constructions in which the forward 
pulling portion 32 of the airbag 20 or 20A is formed sep- 
arately of but jointed to the body portion 21 by means of 
eyelet. It is natural that the forward pulling portion 32 
may be formed integrally with the body portion 21. In 
this modification, the forward pulling portion 32 may be 
hollow-woven integrally with the body portion 21 . More- 
over, the shape of the forward pulling portion 32 should 
not be limited to the belt shape of each embodiment but 
may be a triangular one narrowed toward the leading 
end 32b, as in the backward pulling portion 34. 
[0114] On the other hand, the backward pulling por- 
tion 34 may be made separate of the body portion 21 
but Jointed to the same by sewing or melting it or by using 
eyelets. Moreover, the backward pulling portion 34 
should not be limited to the triangular shape in each em- 
bodiment but may be formed into a belt shape leaving 
the lower edge 34d side as in the forward pulling portion 
32. 

[0115] Moreover, each embodiment has been de- 
scribed for the case in which the guide regulating portion 
42 with the guide fixture 45 or the belt 49 as the guide 
means 41 is exposed to the interior side I of the rear 
pillar portion RP. However, the guide means 41 such as 
the guide fixture 45 or the belt 49 may be covered with 
the garnish 9 of the rear pillar portion RP or the garnish 
arranged at the comer portion C where the rear wall por- 
tion 12 and the vehicle side face VS intersect, if it can 
then still guide and regulate the position of the backward 
pulling portion 34 in the vicinity of the base portion 34a. 
[01 1 6] Moreover, the joint portions 43 of the guide fix- 
ture 45 or the belt 49 may be jointed not only to the inner 
panel 3 along the side window SW on the body 1 side 
but also to the rear wall portion 1 2 on the body 1 side or 
the roof on the body 1 side. 

[0117] Here will be described head protecting airbag 
devices M5 and M6 which can achieve the second ob- 
ject of the invention. 

[0118] The head protecting airbag device M5 of a fifth 
embodiment, as shown in Fig. 16, is mounted like the 
foregoing airbag device M3, on the double-cab vehicle 
V2.The airbag device M5 comprises an airbag 116, an 
inflator 137, a guide member (or guide means) 141 and 
an airbag cover 18. In the airbag device M5, moreover, 
the interior side of the rear pillar portion RP is covered 
with a rear pillar garnish 109. The double-cab vehicle 
V2 is similar in its members other than the rear pillar 
garnish 109 to the double-cab vehicle V2 having the air- 
bag device M3 of the third embodiment mounted there- 



on. The common members and portions will be omitted 
from description here, designating them by the same 
reference numerals as those of the third embodiment. 
[0119] As shown in Fig. 16. the airbag 116 is folded 

5 and housed along the upper edge of the side window 
SW (or SW1 and SW2) straddling the center pillar por- 
tion CP on the interior side. As shown in Figs. 16, 19 
and 20, moreover, the airbag 1 1 6 is provided with an 
airbag body 117, and ring portions 132 arranged on the 

10 rear edge 1 1 7c of the airbag body 1 1 7. This airbag body 
117 can cover the interior sides of the side windows 
SW1 and SW2, the center pillar portion CP and the rear 
pillar portion RP. The ring portions 132 are arranged in 
plurality (or two in the embodiment) as guide-engaging 

15 portions to engage with the guide member 1 41 . 

[0120] The airbag body 117 is formed excepting the 
later-described extension portion 131 by hollow-weav- 
ing poly amide yarns or polyester yams. Moreover, the 
airbag body 117 comprises a gas inlet portion 118 for 

20 expanding by admitting the inflating gas G from the in- 
flator 137, and a non-inlet portion 126 admitting no in- 
flating gas G. The gas inlet portion 1 1 8 expands to sep- 
arate the interior side wall portion 1 1 8a and the exterior 
side wall portion 118b from each other. Here, the exten- 
ds sion portion 1 31 is sewn to the front edge of the later- 
described peripheral edge joint portion 128. 
[0121] In the case of the embodiment, the gas inlet 
portion 118 comprises front/rear seat inlet portions 121 
and 122, and an inlet expansion portion 119. This inlet 

30 expansion portion 119 guides the inflating gas G dis- 
charged from the inflator 137, into the front/rear seat in- 
let portions 121 and 122. The front seat inlet portion 121 
covers the interior side of the side window SW1 on the 
side of the front seat SE1 when the airbag is extending 

35 and expanding. The rear seat inlet portion 122 covers 
the interior side of the side window SW2 on the side of 
the rear seat SE2. In the individual front/rear seat inlet 
portions 121 and 122, there are arranged a plurality of 
vertical expansion portions 124 which expand in vertical 

40 rod shapes when they admit the inflating gas. These ver- 
tical expansion portions 124 are constructed by parti- 
tioning the areas of the individual front/rear seat inlet 
portions 121 and 122 by the later-described partitioning 
joint portions (or the thickness regulating portions) 129. 

45 Moreover, the vertical expansion portion 124 arranged 
on the rear end side in the rear seat inlet portion 122 is 
an initial vertical expansion portion 124A. The initial ver- 
tical expansion portion 124A expands along the guide 
member 141 at the initial inlet of the inflating gas G to 

so move each ring portion 1 32 downward along the guide 
member 141 . In other words, the initial vertical expan- 
sion portion 124A is arranged on the rear edge 117c 
near the inflator 137, on the upstream side of the inlet 
of the inflating gas G. 

55 [0122] The inlet expansion portion 119 is so posi- 
tioned on the upper edge 117a side of the airbag body 
117 as to communicate with the upper ends of the indi- 
vidual vertical expansion portions 1 24 in the front/rear 
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seat inlet portions 121 and 122. Moreover the inlet ex- 
pansion portion 119 is arranged to extend longitudinally. 
The rear end of the inlet expansion portion 119 is cylin- 
drically protruded obliquely upward from the rear edge 
side of the airbag body 117 to form an inlet port 119a to 
be connected to the inf lator 1 37. 
[0123] The non-inlet portion 126 is constructed to join 
the interior side wall portion 11 8a and the exterior side 
wall portion 118b. The non-inlet portion 126 comprises 
mounting portions 127, the peripheral edge joint portion 
128, the partitioning joint portions 129, a panel portion 
130 and the extension portion 131. 
[0124] The peripheral edge joint portion 128 is ar- 
ranged around the gas inlet portion 118 and at portions 
including the periphery of the panel portion 1 30 and con- 
tacting with the gas inlet portion 118. Moreover, the pe- 
ripheral edge joint portion 128 is so thickty woven as to 
prevent gas leakage. The mounting portions 127 are so 
arranged in plurality as to protrude upward from the pe- 
ripheral edge joint portion 128 on the upper edge 117a 
side of the airbag body 11 7. To the individual mounting 
portions 127, there are fixed mounting brackets 134 for 
mounting the mounting portions 127 on the inner panel 
3. In the individual mounting portions 127. moreover, 
there are formed mounting holes 127a for inserting 
mounting bolts 135. Moreover, the individual mounting 
portions 127 are fixed together with the mounting brack- 
ets 134 on the inner panel 3 on the body 1 side by using 
the mounting bolts 135. 

[0125] The partitioning joint portions 129 are so ar- 
ranged in plurality as to extend upward in the areas of 
the front/rear seat inlet portions 121 and 122 from the 
lower edge of the peripheral edge joint portion 128 to 
the inlet expansion portion 119. The partitioning joint 
portions 1 29 are arranged to partition the front/rear seat 
inlet portions 121 and 122 into a plurality of vertical ex- 
pansion portions 1 24 and to make their thicknesses sub- 
stantially equal. Specifically, a partitioning joint portion 
129A, arranged adjacent to the front side of the initial 
vertical expansion portion 124A, has an upper end 1 29a 
arranged higher than the upper ends of the remaining 
partitioning joint portions 129, as shown in Fig. 19. This 
arrangement is made so that the inflating gas G dis- 
charged from the inflator 137 may easily flow into the 
initial vertical expansion portion 124A. 
[0126] The panel portion 130 and the extension por- 
tion 131 are arranged to retain the entire shape of the 
airbag body 1 1 7 and to reduce the capacity of the gas 
inlet portion 118 thereby to shorten the time period till 
the completion of the extension and expansion. The 
panel portion 130 is formed into a generally rectangular 
shape. The panel portion 1 30 is arranged below the inlet 
expansion portion 119 between the front seat inlet por- 
tion 121 and the rear seat inlet portion 122. Moreover 
the peripheral edge joint portions 128 are arranged be- 
tween the gas inlet portions 118 (i.e., the front/rear seat 
inlet portions 121 and 122 and the inlet expansion por- 
tion 119) around the panel portion 130. 



[0127] The extension portion 131 is formed into a gen- 
erally triangular shape extending forward from the front 
end of the front seat inlet portion 121 . The extension 
portion 131 is mounted and fixed at its leading end 131a 

s on the innerpanel 3 by the lower portion of the front pillar 
portion FP on the body 1 side. In other word, this exten- 
sion portion 131 is a portion for fixing the front end 11 7d. 
one longitudinal end of the airbag body 1 1 7, on the front 
pillar portion FP serving as one vertical edge of the side 

10 window SW1 , arranged generally vertically. The leading 
end 131a of the extension portion 131 is provided with 
a mounting hole 131b for inserting the mounting bolt 
135. The leading end 131a of the extension portion 131 
fixes the mounting bracket 134 and is fixed on the inner 

15 panel 3 of the lower portion of the front pillar portion FP 
by utilizing the mounting bolt 135. Here in the embodi- 
ment, the extension portion 131 is formed of a woven 
fabric separate from the airbag body 117 and made from 
polyamide yarns or the polyester yams and is sewn to 

20 the front edge side of the peripheral edge joint portion 
128. The extension portion 131 may be hollow-woven 
integrally with the airbag body 117. 
[0128] Each ring portion 132 serves as a guide-en- 
gaging portion which engages with the guide member 

25 141 so that it is guided by the guide member 141 when 
the airbag 116 extends and expands. In the case of the 
embodiment, the ring portion 132 is formed of a woven 
fabric separate from the airbag body 1 1 7 and made from 
polyamide yams or polyester yams into a cylindrical 

30 shape. The ring portion 1 32 is sewn to the rear edge of 
the peripheral edge joint portion 128. The individual ring 
portions 132 are arranged to protrude backward from 
two portions of the vertical edge. Moreover, each ring 
portion 132 is so vertically opened that it can fit on the 

35 later-described body portion 141 a of the guide member 
141. 

[0129] The inflator 137 is formed into a generally cy- 
lindrical shape, as shown in Fig. 1 6. The inflator 1 37 fits 
in the inlet port 119a at the inlet expansion portion 119 

40 of the airbag body 117 and is connected to the airbag 
body 117 by utilizing a clamp 140. Moreover, the inflator 
137 is mounted and fixed on the rear panel 13 arranged 
on the upper edge side of the rear window RW of the 
rear wall portion 12 on the body 1 side, by utilizing a 

45 mounting bracket 138 and a mounting bolt 139. Moreo- 
ver, the inflator 137 is covered on the interior side with 
the lower edge 8a of the roof head lining 8. 
[0130] The guide member 141 as the guide means is 
made of a metallic wire having flexibility. The guide 

so member 141 is arranged on the rear end side of the rear 
pillar portion RP, as shown in Figs. 17 and 18. Moreover 
the guide member 141 is covered on the interior side I 
with an edge portion 1 09a of the rear pillar garnish 1 09 
vertically extended. The edge portion 1 09a becomes the 

55 portion which is positioned on the rear edge 117c side 
of the airbag 116 after extension and expansion. The 
guide member 141 is provided with the body portion 
141a, and mounting portions 141b and 141c arranged 
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at the upper end and the lower end of the body portion 
141a. This body portion 141a is engaged with the ring 
portions 132 one above the other so that the ring por- 
tions 132 can move downward. Moreover, the guide 
member 1 41 is fixed by fastening the mounting portions 
141b and 141c on the inner panel 3 on the body 1 side 
by means of bolts 1 42. Still moreover, the guide member 
141 is constructed such that its body portion 141a pro- 
trudes from a housed position SP into the interior side 
I, being pulled and deflected into the interior side I by 
the downward moving ring portions 1 32, as indicated by 
double-dotted lines in Figs. 17 and 18. 
[01 31 ] In the case of the embodiment, the upper side 
mounting portions 1 41 b are fixed on the upper side inner 
panel 3 of the airbag 11 6 to be folded and housed. On 
the other hand, the lower side mounting portions 141c 
are fixed on the inner panel 3 in the vicinity of the lower 
edge 117b of the airbag 116 when it has completed ex- 
tension and expansion. 

[0132] In the vicinity of the front side of the edge 109a 
of the rear pillar garnish 109, as shown in Fig. 17, there 
is formed a hinge 109b. Therefore, the edge portion 
1 09a can be pushed and opened to the interior side I by 
the body portion 141a of the guide member 141 protrud- 
ing to the interior side I when the airbag 116 extends 
and expands. Here, a member 144 in Fig. 17 is a glass 
run. Moreover, the body portion 141a is set to have a 
length allowing it to protrude to the interior side I, when 
swelled upon substantial completion of the expansion 
of the airbag 116. Further, the airbag body 117 is re- 
strained on the rear end 11 7c side from moving forward 
after substantial completion of the expansion, held by 
the body portion 141a of the guide member 141. 
[01 33] Here will be described how to mount this airbag 
device M5 of the fifth embodiment on the vehicle V2. 
Like the aforementioned airbag 10 of the first embodi- 
ment, the airbag 11 6 is folded along a number of longi- 
tudinal creases LC (as referred to double-dotted lines in 
Fig. 19), and the airbag 116 thus folded is suitably 
wrapped at its predetermined location with a not-shown 
breakable tape member retaining the folded condition. 
[0134] After this, the mounting brackets 134 are fixed 
on the individual mounting portions 1 27 and the leading 
end 131a of the extension portion 131 . Then, the airbag 
assembly is made by mounting the mounting brackets 
138 on the inflator 137 and by assembling the inflator 
137 with the airbag 116. 

[0135] After this, the individual mounting portions 127 
and the leading end 131a of the extension portion 131 
are mounted and fixed on the inner panel 3 by employing 
the mounting bolts 135. The airbag assembly can be 
mounted on the body 1 of the vehicle V2 by mounting 
and fixing the mounting brackets 138 on the rear panel 
13 by means of the mounting bolts 139. 
[0136] Then, the guide member 141 is fixed on the 
body 1 of the vehicle V2 by inserting the body portion 
141a into the individual ring portions 1 32 and by mount- 
ing the mounting portions 141b and 141c on predeter- 



mined positions of the inner panel 3 to be arranged on 
the rear pillar portion RP, by means of bolts 142. 
[0137] Next, the not-shown lead wires extending from 
the inflator 137 are connected with a predetermined air- 

5 bag operating circuit. As in the aforementioned first em- 
bodiment, the individual pillar garnishes 6, 7 and 109 
are then mounted and fixed on the inner panel 3 of the 
individual pillar portions FP CP and RP In the roof side 
rail portion RR, the roof head lining 8 is mounted and 

10 fixed on the inner panel 3. Then, the airbag device M5 
can be mounted on the vehicle V2. 
[0138] If the inflator 137 is then activated, the inflating 
gas G flows from the inlet port 1 1 9a into the inlet expan- 
sion portion 119 to break the not-shown tape member. 

15 Then, the inflating gas G flows into the front/rear seat 
inlet portions 121 and 122 to push and open the lower 
edges 6a and 8a of the front pillar garnish 6 and the roof 
head lining 8 which serve as the airbag cover 18. After 
this, the airbag 116 extends and expands to cover the 

20 interior sides of the side windows SW1 and SW2, the 
center pillar portion CP and the rear pillar portion RP, as 
indicated by double-dotted lines in Fig. 16 and in Fig. 
21. With the airbag 116 having completed the expan- 
sion, the front end 117d is fixed on the inner panel 3 

25 arranged at a portion of the front pillar portion FP. More- 
over, the rear end 117c of the airbag is held and re- 
strained from moving forward by the body portion 141a 
of the guide member 141 arranged at a portion of the 
rear pillar portion RP. 

30 [0139] At this time of the airbag device M5 of the fifth 
embodiment, when the inflating gas G from the inflator 
137 flows into the airbag 116, the initial vertical expan- 
sion portion 124A expands at first. As this initial vertical 
expansion portion 124A expands, the ring portions 132 

35 as the guide-engaging portions are guided to move 
downward by the body portion 141 a of the guide mem- 
ber 1 41 so that they are arranged at the expansion com- 
pletion positions of the predetermined airbag 116. Be- 
fore the inflating gas G flows into the remaining vertical 

40 expansion portions 124 of the airbag 116 to establish a 
tension on the lower edge side of the airbag 116, more 
specifically, the ring portions 132 are guided in advance 
by the body portions 141a of the guide member 141 so 
that the extension of the airbag 1 1 6 is brought into a sub- 

45 stantially completion. Therefore, the airbag 116 can 
complete the extension and expansion without any trou- 
ble so that it can develop the longitudinal tension on the 
lower edge 1 1 7b side. 

[0140] In the airbag device M5 of the embodiment, 
50 therefore, the airbag 1 1 6 can be smoothly guided by the 
guide member 141 to complete the extension, even if 
the airbag 1 1 6 is constructed so that the longitudinal ten- 
sion may be developed on the lower edge 1 1 7b side up- 
on completion of the extension and expansion. 
55 [0141] In the airbag device M5 of the embodiment, 
moreover, when the airbag 116 is not extended, the 
guide member 141 is covered on the interior side I with 
the edge portion 109a of the rear pillar garnish 109. 
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Therefore, the decorative design of the vehicle V2 hav- 
ing the guide member 141 mounted thereon is im- 
proved. At the extension and expansion of the airbag 
116, moreover the edge portion 109a covering the inte- 
rior side I of the guide member 141 is opened to the in- 
terior side I so that it has no possibility of obstructing the 
extension and expansion of the airbag 116. Without tak- 
ing this point into consideration, the guide member 141 
is not covered on its interior side with the interior finish 
but may be exposed to the interior side. Moreover, the 
interior finish covering the interior side i of the guide 
member 141 should not be limited to the pillar garnish 
109, but the guide member 141 may be covered on its 
interior side I with a trim or the like. 
[0142] In the airbag device M5 of the embodiment., 
moreover, the guide member 141 is made of a flexible 
material. When the airbag is extending and expanding 
116, the guide member 141 opens the edge portion 
109a of the rear pillar garnish 109 and protrudes from 
the housed position SP to the interior side I. Therefore, 
the airbag 116 can extend and expand smoothly without 
having its guide-engaging portions (or ring portions) 1 32 
interfering with the rear pillar garnish 1 09. Without taking 
this point into consideration, the guide member may be 
made of a rigid rod or the like. 

[01 43] In the airbag device M5 of the embodiment, still 
moreover, the airbag 116 has the plurality of vertical ex- 
pansion portions 124 and 124A arranged in the longitu- 
dinal directions. These vertical expansion portions 124 
and 124A expand to shorten the longitudinal length by 
accepting the inflating gas. Therefore, the longitudinal 
tension can be highly developed on the lower edge 1 1 7b 
side of the airbag 116 having completed the expansion. 
When the airbag 116 has substantially completed the 
expansion, moreover, the body portion 1 41 a of the guide 
member 1 41 is slightly deflected forward of the vehicle, 
as indicated by double-dotted lines in Fig. 17, in accord- 
ance with the longitudinal shrinkage of each vertical ex- 
pansion portion 124. 

[01 44] In the airbag device M5 of the embodiment, still 
moreover, the initial vertical expansion portion 124A of 
the airbag 11 6 is so arranged on the rear end 117c side 
near the inf lator 1 37 that it may be on the upstream side 
of the inflating gas G. When the airbag is extending and 
expanding 116, therefore, the inflating gas G discharged 
from the inflator 137 can be promptly spurted into the 
initial vertical expansion portion 124A. In other words, 
the initial vertical expansion portion 124A can be ex- 
panded more quickly than the remaining vertical expan- 
sion portions 124 of the airbag 116. As a result, the ring 
portions 132 can quickly move downward while being 
guided by the guide members 141 thereby to allow the 
airbag 116 to expand quickly. 

[0145] Here will be described an airbag device M6 ac- 
cording to a sixth embodiment of the invention. This air- 
bag device M6 has a construction similar to that of the 
aforementioned airbag device M5 of the fifth embodi- 
ment excepting the shape of an airbag 156, as shown 



in Figs. 22 and 25. Therefore, the common members 
and portions will be omitted on their description by des- 
ignating them by the same reference numerals as those 
of the fifth embodiment. 

5 [0146] The airbag 156 employed in the airbag device 
M6 of the sixth embodiment has a construction similar 
to the aforementioned airbag 116 of the fifth embodi- 
ment excepting that an extension portion 158 is ar- 
ranged to protrude backward from the rear end side of 

10 the rear seat inlet portion 122. Therefore, the common 
members and portions in the airbag 156 will be omitted 
on their description by designating them by the same 
reference numerals as those of the ai rbag 1 1 6 of the fifth 
embodiment. 

is [0147] The extension portion 158 is formed into a gen- 
erally triangular shape extending backward from the 
rear end side of the rear seat inlet portion 1 22. Moreover 
the extension portion 158 is formed to extend linearly 
from the vicinity of the lower end 124b of the initial ver- 

20 tical expansion portion 1 24A. And, the extension portion 
158 is mounted and fixed at its leading end 158a on the 
rear panel 13 of the upper side of the rear window RW 
on the body 1 side. The leading end 158a of the exten- 
sion portion 158 is provided with a mounting hole 158b 

25 for inserting the mounting bolt therethrough. The leading 
end 1 58a is fixed on the rear panel 1 3 on the upper side 
of the rear window RW by fixing the mounting bracket 
134 thereon and by utilizing the mounting bolt 135. 
[0148] In the airbag device M6 of the sixth embodi- 

30 ment, a portion 1 58c of the extension portion 158 in the 
vicinity of the initial vertical expansion portion 124A pro- 
vides an guide-engaging portion to engage with the 
body portion 1 41 a of the guide member 141. This guide- 
engaging portion is guided by the body portion 141a 

35 when the airbag 156 extends and expands. In other 
words, the sixth embodiment is constructed such that 
the body portion 141a of the guide member 141 is ar- 
ranged on the interior side I of the extension portion 1 58. 
When the airbag is extending and expanding 1 56, more- 

40 over, the portion 1 58c near the initial vertical expansion 
portion 124A moves downward along the body portion 
141a as the initial vertical expansion portion 124A ex- 
pands. 

[0149] The airbag 156 in the airbag device M6 of the 
45 sixth embodiment is fixed on its front end 156d side on 
the inner panel 3 which is arranged at a portion of the 
front pillar portion FP, when it completes the expansion 
substantially. On the other hand, a rear end 156c is fixed 
on the rear panel 13 which is arranged above the rear 
50 window RW. When the airbag 1 56 completes the expan- 
sion substantially, the body portion 141a of the guide 
member 141 is arranged on the interior side I of the 
guide-engaging portion 158c near the rear end of the 
initial vertical expansion portion 124A, and the guide- 
55 engaging portion 1 58c is held on the body portion 141a 
while being regulated from moving forward. On the low- 
er edge 156b side of the airbag 156 having completed 
the expansion substantially, therefore, the tension is de- 
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veloped longitudinally of the vehicle V2 from the front 
end 156d side to the guide member 141 . When the air- 
bag 156 completes the expansion substantially, the 
body portion 141a of the guide member 141 is slightly 
deflected forward of the vehicle, as shown in Fig. 26 : 
like the aforementioned fifth embodiment, as each ver- 
tical expansion portion 124 shrinks in the longitudinal 
directions. 

[0150] Theairbag 156 thus constructed can be folded 
like the airbag 116 of the fifth embodiment. When this 
folded airbag 1 56 is mounted on the vehicle V2 as in the 
fifth embodiment, moreover, the airbag device M6 can 
be mounted on the vehicle V2. Here, the guide member 
141 is arranged on the interior side I of the airbag 156 s 
as shown in Fig. 23. 

[0151] In the airbag device M6 employing the airbag 
1 56 thus constructed, too, when the inflating gas G from 
the inflator 137 flows into the airbag 156, the initial ver- 
tical expansion portion 124 A expands first of all. In ac- 
cordance with the expansion of the initial vertical expan- 
sion portion 124A, the portion 1 58c (or the guide-engag- 
ing portion) of the extension portion 158 arranged near 
the initial vertical expansion portion 124A moves down- 
ward while being guided by the body portion 1 41 a of the 
guide member 141, so that it is arranged at a predeter- 
mined extension completion position of the airbag 156. 
Before the inflating gas G flows into the remaining ver- 
tical expansion portions 1 24 of the airbag 1 56 to develop 
the tension on the lower edge 156b side of the airbag 
156, more specifically, the guide-engaging portion 158c 
is guided in advance by the body portion 141a of the 
guide member 141 thereby to complete the extension 
of the airbag 156 substantially. Therefore, the airbag 
156 can complete its extension and expansion without 
any trouble, as shown in Fig. 25, to develop the longitu- 
dinal tension on the lower edge 156b side. 
[0152] In the airbag device M6 of the sixth embodi- 
ment, moreover, there is arranged in the airbag 156 the 
extension portion 158 which extends linearly from the 
vicinity of the lower end 124b of the initial vertical ex- 
pansion portion 124A. The upper end 158a of the ex- 
tension portion 158 is mounted and fixed on the rear 
panel 13 on the upper side of the rear window RW on 
the side of the body 1 . When the airbag is extending and 
expanding 156, therefore, the initial vertical expansion 
portion 1 24A exhibits a rigidity to some extent if the initial 
vertical expansion portion 1 24A is charged with the in- 
flating gas G. Upon completion of the expansion of the 
airbag 156, moreover, the initial vertical expansion por- 
tion 124A is pulled on its lower end 1 24b side backward 
of the vehicle V2 by the lower edge of the extension por- 
tion 158 extending substantially linearly from the lower 
end 124b side of the initial vertical expansion portion 
124A. In other words, this initial vertical expansion por- 
tion 124A turns the lower end 1 24b backward on an up- 
per end 124a to develop a higher longitudinal tension 
on the lower edge 156b side of the airbag 156. 
[0153] Moreover, the airbag device M6 of the sixth 



embodiment employs the guide member 141 having a 
construction similar to that of the fifth embodiment. 
Therefore, actions and effects similar to those of the fifth 
embodiment can be acquired when the airbag is extend- 
5 jng and expanding 156. 

[01 54] Here in the fifth and sixth embodiments, the air- 
bag devices M5 and M6 are mounted on the double-cab 
vehicle V2. However, the airbag devices M 5 and M 6 of 
the fifth and sixth embodiments may be mounted not on- 
to ly on the double-cab vehicle V2 but also on a single-cab 
vehicle or a sedan type vehicle. 
[0155] In the fifth and sixth embodiments, moreover 
the guide member 141 is arranged at the portion of the 
rear pillar portion RP, and the guide-engaging portions 
is 132 and 1 58c are arranged on the sides of the rear ends 
117c and 156c of the rear seat inlet portion 122 in the 
airbags 116 and 156. However, the arranging positions 
of the guide member and the guide-engaging portions 
should not be limited thereto. For example, the guide 
20 member may be arranged at the portion of the center 
pillar portion CP, and the guide-engaging portions may- 
be arranged in the airbag between the front seat inlet 
portion and the rear seat inlet portion. In this modifica- 
tion, it is preferable that the guide member is covered 
25 on its interior side with the center pillar garnish which is 
provided with such a breakable portion as can be broken 
as the guide member protrudes when the airbag is ex- 
tending and expanding. 

[0156] In the foregoing first to sixth embodiments. 

30 moreover, the airbags 20, 20A, 116 and 156 are manu- 
factured by the hollow weaving method. However, the 
airbag to be applied to the invention should not be lim- 
ited to the tubularly woven one but may be prepared by 
folding a sheet of flat cloth and by sewing or adhering 

35 the predetermined portions such the overlapped periph- 
eral edge of the cloth. In this modification, the forward 
and backward pulling portions 32 and 34, the extension 
portions 131 and 158 and the ring portions 132 may be 
connected to the body portion 21 and the airbag body 

40 117 by utilizing an adhesive or fixing means using the 
eyelets or rivets. 

[01 57] A passenger's seat airbag device of the inven- 
tion is mounted on a vehicle such as a single-cab vehicle 
in which a rear wall portion is so arranged on the rear 

45 side of a side window as to intersect the side window 
generally perpendicularly. The airbag device includes 
an airbag which is so folded and housed on the upper 
edge side of the side window on the interior side as to 
cover the side window at its extending and expanding 

so time. The airbag is mounted on the vehicle body on its 
two longitudinal ends. The rear side leading end is 
mounted on a position of the rear wall portion away from 
the vehicle side face. In the vicinity of the corner portion 
of the vehicle, there is arranged guide means which can 

55 guide the downward protrusion of the airbag when the 
airbag is extending and expanding and can regulate the 
movement of the airbag to the interior side when the air- 
bag is extending and expanding. 
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1. A head protecting airbag device to be mounted on 
a vehicle including: a side window positioned on the 
side face of the vehicle; a rear wall portion arranged 5 
on the rear side of said side window; and a pillar 
portion arranged on the front side of said side win- 
dow, wherein said rear wall portion is arranged to 
intersect said side window generally perpendicular- 
ly, and io 
wherein said pillar portion is arranged to extend 
generally vertically, 

wherein an airbag is folded and housed on the 
upper edge side of said side window on the interior 
side so that it can cover said side window when ex- 15 
tending and expanding, characterized: 

in that said airbag is mounted at its two longi- 
tudinal ends on the vehicle body so that it may 
develop a longitudinal tension when the airbag 20 
is extending and expanding; 
in that said airbag is mounted at its front side 
leading end on said pillar portion; 
in that said airbag is mounted at its rear side 
leading end at a position of said rear wall por- 25 
tion spaced from said vehicle side face; 
in that guide means is arranged near a corner 
portion between said rear wall portion and said 
vehicle side face so as to guide the downward 
protrusion of said airbag when the airbag is ex- 
tending and expanding and to regulate the 
movement of said airbag at said corner portion 
to the interior side upon completion of the ex- 
tension and expansion. 

2. A head protecting airbag device as set forth in Claim 

1, characterized: 

in that said airbag includes at least one vertical 
expansion portion on the side window side 40 
when the airbag is extending and expanding for 
expanding vertically by admitting an inflating 
gas. 

3. A head protecting airbag device as set forth in Claim 45 

2, characterized: 

in that said airbag upon completion of the ex- 
pansion arranges said vertical expansion por- 
tion in the vicinity of and along said guide so 
means; and 

in that said airbag is so mounted on said rear 
wall portion as to extend generally linearly from 
the vicinity of the lower end of said vertical ex- 
pansion portion. ss 

4. A head protecting airbag device as set forth in Claim 
1 , characterized: 



in that the portion of said airbag to be arranged 
on the exterior side of said guide means when 
the airbag is extending and expanding is con- 
structed of a non-inlet portion for admitting no 
inflating gas. 

5. A head protecting airbag device as set forth in Claim 
1 , characterized: 

in that said guide means is formed of a guide 
fixture made of a long metal member and in- 
cludes a guide regulating portion extending ver- 
tically and a joint portion to be jointed to said 
vehicle body; 

in that said guide regulating portion can guide 
and regulate the movement of said airbag; and 
in that said joint portion is arranged on at least 
one side of the upper and lower end sides of 
said guide regulating portion. 

6. A head protecting airbag device as set forth in Claim 
1 , characterized: 

in that said guide means is formed of a band- 
shaped belt having a flexibility and includes a 
guide regulating portion extending vertically 
and joint portions to be jointed to said vehicle 
body; 

in that said guide regulating portion can guide 
and regulate the movement of said airbag; and 
in that said joint portions are arranged on the 
upper and lower end sides of said guide regu- 
lating portion. 



35 7. 



A head protecting airbag device as set forth in Claim 
1 , characterized: 

in that said guide means is mounted on a pas- 
senger seating seat arranged on said vehicle 
body. 



8. A head protecting airbag device comprising: 

an airbag folded and housed on the upper edge 
side of a side window on the interior side of a 
vehicle; an inflator for feeding an inflating gas 
to said airbag; guide means mounted on the ve- 
il icle body; and engaging means arranged in 
said airbag for engaging with said guide means, 

wherein said airbag extends and expands 
downward from the upper edge side of said side 
window, when the inflating gas flows in, to cover 
the interior side of said side window, 

wherein said guide means is so vertically 
arranged as to guide the downward extension 
of said airbag, 

wherein said guide-engaging portion can 
be guided by said guide means when the airbag 
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is extending and expanding of said airbag, 
characterized: 

in that said airbag includes an initial ver- 
tical expansion portion arranged to expand 
along said guide means for moving said guide- 5 
engaging portion downward along said guide 
means at the beginning of the inflow of said in- 
flating gas. 

9. A head protecting airbag device as set forth in Claim 10 

8, characterized: 

in that said guide means is arranged and cov- 
ered on the interior side with an edge portion 
which can open to the interior side of the interior * 5 
finish of the vehicle. 

10. A head protecting airbag device as set forth in Claim 

9, characterized: 

20 

in that said guide means has a flexibility and is 
arranged to open and protrude the edge portion 
of said interior finish from the housed position 
of said guide means to the interior side when 
the airbag is extending and expanding of said 25 
airbag thereby to prevent the interference be- 
tween airbag and said interior finish. 

1 1 . A head protecting airbag device as set forth in Claim 

8, characterized: 30 

in that said airbag includes a plurality of vertical 
expansion portions for expanding vertically by 
admitting the inflating gas. 

35 

12. A head protecting airbag device as set forth in Claim 
11, characterized: 

in that said initial vertical expansion portion is 
arranged close to the inflator and upstream of 40 
the inflating gas. 
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Fig. 1 
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Fig. 2 
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Fig. 6 
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Fig. 7 
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Fig. 13 
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